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Abstract.Transylvania Region, due to its climatic conditions represents a propitious region for fruit
trees nurseries that produce fruit planting material. Prospects for fruit tree nurseries are huge
considering the very large areas of sloping lands, often with bound soils for perennial crops, as trees
and shrubs. Currently in Transylvania Region, fruit tree nurseries occupy a percentage of 15.78 %
reported to the percentage of tree nurseries in Romania.  The main pathogens identified in
Transylvania region at apple and pear nurseries: for Apple nurseries: Apple scab (Venturia
Inaequalis), Apple Brown Rot (Monilinia fructigena), Apple powdery mildew (Podosphaera
leucotricha) and for pear nurseries: Pear scab (Venturia pirina),  Pear leaf spot (Mycosphaerella
sentina), Pear blossom blast (Pseudomonas syringae).
This paper aims toi dentify the main pathogens in fruit nurseries in Transylvania, in the
context of climate change, and to develop a conceptual model of prevention and control of pathogens
attack.
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INTRODUCTION
Nurseries are establishments specializing in producing fruit planting material. In
1995, on the territory of our country, were functioning 33 nurseries with an average of annual
production of over 3 million grafted trees, at wich we add the fruit's own roots material
(Roman  and  Ropan, 2008)
In Transylvania, we currently have a number of 61 tree nurseries, occupying an area
of 80.43 ha, meaning a 15.78% share from the Romanian fruit tree nurseries
The prospects for fruit growing areas are immense given the fact that our country is
rich in lands with very high slopes, with soils often requiring perennial crops such as fruit
trees and shrubs.
Unlike the vineyard, the foreign investment for fruit growing are completely minor
and the autohtonenus ones are not supported yet (Roman and  Ropan, 2008)
Fruit nursery must be set up in the zone and the micro zones were the average annual
temperature are between 8.5 and 11°C  and the average temperature during the growing
season is 17-20° C, the average annual rainfall is between 500 and 700 mm.
The nursery ground must be plane or sloping (0-6%); the soil must have sandy
texture, loamy,it must be well structured, fertile, with a good porosity; the soil reaction must
be generally weak acidic or neutral (ph = 6.7-7.0); groundwater must not climb more than 1.5-
2.0 m from the ground surface.
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MATERIAL AND METHOD
The materials used were the bibliografical information concerning the main
pathoghens affecting the apple and pear seedlings from nursery school.
RESULTS AND DISCUSSIONS
The production of healthy fruit planting material depends in a large extent on the
rational protection system, which consists of the application of agronomic measures,
consecutive approaches with chemicals, directed against the entire complex of pests and
diseases.
One of the most acute problems in recent years is the spread and intensification of
the harmful fruit crops diseases, caused by fytopatogene bacterias. Among pomme fruit crops
the quince and pear suffer the most and the Apple suffers the less,by these diseases beeing
affected not only the trees, but the entire plantations.
When choosing the land for tree nurseries climatic requirements must be taken into
account. By choosing the proper land, can be the infested areas with some soil pathogens of
the genusVerticillium, Fusarium and Rhizoctonia or ait can be avoided
thelandcontaininginfected organic debris, seeds, tubers orrhizomes. From this inoculum
reserve, in thefollowing yearcan appear numerouspathogensthat willinfectplant leavesor
undergroundparts.Amonng the  diseases, the most harmfull for the pomme tree species are
The fibrous Rot Roots, Apple and Pear Scab, Powdery mildew disease, bacterial and virus
diseases (Iacob, 2006)
Applepowdery mildew-Podosphaera leucotricha
Applepowdery mildewisan important concernfor fruit growersbecause the
diseaseproducesgreat damagein nurseriesand orchards, especially in sensitivevarieties, andin
yearswithfavorable conditions for the fungus appearance. Due to the
cultivationofsusceptiblevarieties, the application in excess  ofnitrogenfertilizersorapplying it
alone,the damages that are prodeced are  important (Florian, 2011).
Symptoms. The disease manifests throughout the period of vegetation, ranging from
bud emergence and up to  leaf fall, with greater intensity during the month of May and early
June. The attack is recorded mainly in the spring. The flowers, leaves, shoots and young fruits
that are attacked, are covered by a whitish felt that becomes afthewords yellowish Young
leaves are bold, they spin toward the top and break slightly to the touch. With time,the dry
and fall. Some of the attacked shoots take the form the of an hook and dry. The Bank
obtained good results if you combine fungicides and if treatment is performed after removal
of the shoots fired (Chira and Pasca, 2004).
Apple scab (Venturia Inaequalis),
Apple scab is the most widespread and the most important disease of Apple, which
may compromise the production entirely.In Romania, the disease, is present in each year, in
all the fruit nurseries.
The disease develops on the young twigs, leaves, flowers and fruits, benefiting from
the climatic conditions and by the sensibility of the cultivated variety. On the atacked leaves
appear translucent spots becoming afterwards soft, olive-brown, usually on the upper face of
the leaf. Heavily damaged leaves fall prematurely. (Oroian I. and al., 2006).
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The pathogen transmission over the winter can be achieved through the fallen leaves
and through the mycelium and conidia from the attacked branches. During the vegetation the
agent dissemination is done by conidia. (Branişte Pârvan, 1986 )
Apple Brown Rot (Monilinia fructigena)
This diseasehas long been knownthroughout the world for a long time, andcausesgreat
damages in orchards and warehouses (Florian,  2011).
Symptoms.The fungus parasites branches with leaves, flowers and fruit in various
stages of development. In the spring, during the blooming, some young twigs are beginning
to dry, as well as some leaves and flowers. Both at damaged branches and flowers appear
small disposable, grey-yellow mold spots consisting of the fungus organs. The attack on the
flower resembles to the effect of late spring frosts, except that among the brown flowers are
found normal ones. This is parasitic aspect is called a Brown Rot of the previous year. Often,
this parasitic atack, also known under the name of Spring Brown Rot is mistaken for the
physiological fall (Florian,  2011)
The Pathogen agent : Monilinia fructigena
Excessive air humidity,the water droplets on fruit as well as destroying their integrity
are the main factors that make, in some years, the damage produced by the Brown Rot to be
very consistent.
Pear scab Venturia pirina
Symptoms of pear scab are very similar to apple scab. Lesions on leaves and petioles
begin as round, brownish spots that eventually become velvety in appearance. Within these
lesions conidia are produced. Later in the season, small spots can be observed on the lower
surface of the leaves. These are usually the result of late spring or early summer infections.
Leaf infection of pear is not as common as apple scab on apple leaves.
Leaf fleck of pear -Mycosphaerella sentina
Leaf fleck of pear is a widespread and damaging disease in nurseries and orchards.
The fungus attacks all Pear species, sometimes is encountered on the Apple and Quince. In
our country it produces damages in nurseries and orchards, especially in rainy years (Florian ,
2011).
Symptoms: Leaf spots are most often brown with a darker margin, are irregularly
shaped, and have a diameter of 1-15 mm. Many small spots often coalesce into a larger spot.
Small black fruiting bodies form on the undersurface of the spots. Branch and stem cankers
may be formed, and their characteristics include a depressed area with discolored bark,
particularly at the margin, where the bark is orange-brown to black. The fungus overwinters
on fallen leaves or active cankers and infects new leaves in the spring. These infected leaves
are capable of infecting more leaves and branches throughout the summer when conditions
are right. Sometimes, premature defoliation may result if the host is severely infected. (Oroian
I. and al., 2006)
The Pathogen agent-Mycosphaerella sentina (Fuck.) Schroet., fam.
Mycosphaerellaceae, ord. Pseudosphaeriales, subîncreng. Ascomycotina, f.c. Septoria
piricola Desm.
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Pear blossom blast - Pseudomonas syringae
In  our country the disease was discovered in 1932 in the North of Moldova on Apple
seedlings and today is present in all fruit trees areas (Florian,  2011).
Symptoms. The disease appears on all plant organs besides the roots, featuring a
variety of symptoms depending on the parasite's organ. On leaves, between the ribs that
darken, especially at pear, dark translucent spots appear, which by stretching leads to the
destruction of the whole foliage of the tree. The leaves do not fall off the not even when the
tree branches are shaken strong.The form of attack on shoots, branches or young trunks is
best known by the tree growers. The attack may start next to a damaged bud, around which
the crust darkens, becomes dull and dries, sticking to the wood. The upper part of the
parasited sprig browns, dries and folds in the shape of a hook. On the stem the disease
manifests through the browning scar tissue and the crust surrounding the nodes, and the
parenchyma of the bark sticks to the wood. If the attacked bark expands, the tree dries, a
phenomenon observed particulary in the nursery. (Branişte N. and P. Pârvan, 1986)
According to the affected organ, the disease is called: burning leaves, buds, branches
etc. Climatic factors that favour disease development are high temperature and humidity.
The disease manifests strongly in the spring (May-June) andin the fall (September-October),
while in the dry summer months its evolution stagnants
The pathogen: Pseudomonas syringae-p.v. syringae, Erwinia amylovora, CL.
Schizomycetes.
The Integrated protection of the apple and pear in nursery schools
The complex of protection measures for planting trees has some special particularities
as against to plantations, primarily due to the very high density of plants, high prolong
humidity , the sensitivity of young plants against pests and diseases.
Integrated protection of fruit planting material includes the following links: respecting
the cultivation  technology,  the physical and chemical combat measures , plant quarantine
measures.
Cultivation  technology elements are an integral part of the complex of plant
protection in fruit tree nurseries.
Land broaching contributes to the destruction of pests in the soil (white, grey worms)
and small rodents, mellows,, and ensures the soils water supply.
The soil tillage during the vegetation season leads to its loosen, aeration, and
elimination of excess water, which prevent the accumulation and excess development of some
pathogen agents , such as Phytophthora cactorum, Agrobacterium tumefaciens, and provides
a good development for plants
The destruction of weeds. Weeds, besides the fact that are competing with  plants in
the supply for of food, water and light, in many cases , serve as a secondary or intermediate
hosts for diseases and pests.
Very high density of plants affects the appearance and attack intensity of some
diseases and pests such as: Apple Powdery Mildew, Bacterial Cancer at pome seedlings
species .
Optimizing plant density positively affects their growth and creates unfavorable
environment for pests and diseases.
The application of excess mineral fertilizers (nitrogen) can stimulate the attack of
diseases (Apple and Pear Scab, Powdery Mildew) or may increase plant resistance (with
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potassium fertilizers). Organic fertilizers can contribute sometimes to the soil  infection with
pathogens, with some pests and with weed seeds. Therefore, the peryod, the type of
application, the quality of the fertilizer and its applied doses presents great importance.
The crop rotation in the nursery has a great importance in the pathogens combat The
cultivation of  crops that have common pests and diseases with fruit trees  is not indicated .It
is necessary to ensure the crop rotation, because the soil cultivated with fruit trees after a
previous fruit tree crop accumulates in excess trees nematodes and other pathogens who,
through their direct parasitic action and through their toxins, lead to plant drying or slowers
the plants growing. These pathogens contribute to the phenomenon of biological soil fatigue.
The physical combat consists in the use of some methods for releasing plants infected
with viruses and or the combat of some fungus, bacterial diseases and pests by using thermic
agents or different radiations. Thereby, under laboratory conditions, is being used the
thermotherapy method, which consists in subjecting the trees that are infected with viruses
and mycoplasmas organisms at temperatures of 34-36 ° C in special rooms, for a period of 2-8
weeks. The high temperatures blocks the synthesis of the  viral protein,  the multiplication and
migration of viruses into new tissues .
Phytosanitary selection contributes to the diminish of pests and diseases attacks. On
the basis of visual plant selection are removed from nurseries trees with visible symptoms of
viruses and mzcoplasma, or attacked plants .Trees infected with Agrobacterium tumefaciens
and Phytophtora cactorum are burned.
 Also, the clamping and the destruction of plant debris by burning them reduces the
biological reserve of diseases and pests in the soil and on the surface.
The chemical combat represents the key link in the complex of tree protection
measures and has a preventive and acurative role in fighting diseases and pests
Chemical control measures include: soil disinfection, seeds and seedlings treatment ,
treatments during the  vegetation season.
The soil disinfection is applicable to combat pests and pathogens in the soil, such as:
the larvae wire worms, various species of nematode, parasites, rodents , rats.
Of bacterial diseases, Bacterial Cancer (Agrobacterium tumefaciens) is the most
damaging. Soils infected with Agrobacterium tumefaciens are not recommended for nurseries.
The disinfection of seeds and planting stock constitutes a important  measure in the
technological process of nurseries. In order to avoid seed damages due to the infection with
Fusarium spp., Rhizoctonia SP., Pythium spp., Botrytis spp., Mucor spp, Penicillium spp,
which contribute to seed germination reduction, it is necessary to execute two treatments:-the
first treatment is done immediately after extracting the seeds by dusting them with one of the
following fungicides: Topsin M 70 1.5 — 2 g/kg seed, Bavistin 1 g/kg, Dithane M 45 2 g/kg,
Rovral TS 2 g/kg, Trokenbeize Derosal 2 g/kg, Aliette 2 g/kg of seeds;and the secon treatment
is done when seeds are layered.
The chemical treatments from the vegetative period  are coming in head of the
pathogens  attack or to combat pathogens and pests that have already attacked the plant.
In Tab.1 are presented the main diseases of apple and pear species from nursery
schools,  as well as the pesticides that are recommended for their  combat.
Pesticide treatments are applied weekly or, decadal depending on the species, the plant
age, the frequency of pests and diseases, pesticides remanence, climatic conditions favorable
to certain diseases or pests, starting from the pre-emergence, leaf stage and before the fall of
the leaves (from May till October ) in nursery schools (Parnia et al., 1984).
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Tab. 1.
Main diseases of apple and pear species from nursery schools, and the recommended pesticides for
their combat
The periods of the year when the treatment are applied  and the
number of treatments
Month: V
VI VII VIII IX Substances
DISEASE
No. of
Treatm
ents
2 3 4 5 6 7 8 9 10 11 12 13 14 15
Apple
powdery
mildew
Podosphaera
leucotricha
- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Topsin 70 PU 0,1
Clarinet
Tilt
Apple scab
Venturia
Inaequalis
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Topsin 70 PU 0,1
Dithane M45
Antracol
Rubigan
Score
Bouillie bordelaise
0,5%
Bravo 500SC 0,25%
Apple Brown
Rot Monilinia
fructigena
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Topsin 70 PU 0,07
Captan 50WP 0,25%
Merpan 50WP
0,25%
Pear scab
Venturia
pirina
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Topsin 70 PU 0,1
Dithane M45
Antracol
Rubigan
Score
Bouillie bordelaise
0,5%
Bravo 500SC 0,25%
Leaf fleck of
pear
Mycosphaerel
la sentina
- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Captadin 50 PU
0,25%;
Captan 80 WP
0,16%;
Metoben 70 PU
0,07%;
Topsin m 70 WP
0,07%;
Pear blossom
blast
Pseudomonas
syringae
- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 -Aliette
-Champion 50WP
-Kocide 101
(Source: Parnia P. et al.,1984)
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